In vivo activation of the human CYP3A4 promoter in mouse liver and regulation by pregnane X receptors.
Human cytochrome P450 3A4 (CYP3A4) is responsible for the metabolism of numerous xenobiotics in the human liver. We have examined the activation of the human CYP3A4 promoter in mouse liver by using in vivo bioluminescent imaging (BLI). Transcription of the CYP3A4 promoter occurs as a result of a ligand binding to a nuclear orphan receptor, pregnane X receptor (PXR), followed by dimerization with another nuclear receptor, retinoid X receptor (RXR). Since this heterodimer then binds to xenobiotic response elements to activate transcription of CYP3A4, we examined a 13kb promoter region of CYP3A4 for responsiveness to dexamethasone and rifampicin. A reporter vector CYP3A4-luc was constructed consisting of the CYP3A4 promoter driving the firefly luciferase gene. This DNA was injected into the tail veins of mice, and reporter gene expression was monitored in the liver region using BLI. Treatment of transfected mice with dexamethasone resulted in a 188-fold induction of luciferase, whereas treatment with rifampicin resulted in a 68-fold induction. Co-injection with a human PXR expression vector resulted in a dramatic increase in rifampicin-induced activity and a smaller increase of dexamethasone-induced activity. Co-injection of an antisense murine PXR construct with the CYP3A4-luc reduced both the dexamethasone- and rifampicin-induced responses, thus demonstrating that the murine PXR receptor can participate in the regulation of the human CYP3A4 promoter in mice. The approach described here will be of general use in studying the regulation of nuclear receptors in vivo.